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1. INTRODUCTION 
Developing effective strategies to maximize regional energy resources and economic 
advantages is a key goal for groups such as the Midwestern Governors Association (MGA) 
(2007), the Wisconsin Energy Institute (energy.wisc.edu), and others. Assessing public 
perceptions of potential bioenergy-related land use changes can help build support for 
sustainable energy use and development through future policy cycles. Driftless Area states 
such as Wisconsin, Minnesota, Iowa and Illinois, along with six other Midwestern states 
participating in the MGA set key goals including improving biofuels efficiency, reducing fossil 
fuel inputs, minimizing greenhouse gas emissions, and strengthening the existing biofuels 
industry. As the Driftless Area is capable of providing a mix of both woody and non-woody 
feedstocks, is it useful to focus on this area (Halvorsen, Barnes, & Solomon, 2009) to gauge 
public perceptions regarding potential support, dissent, and policy tools related to land-use 
changes associated with bioenergy feedstock production and use. This sort of social-scientific 
engagement with bioenergy and the phenomenon of land use change is important (Haase & 
Nuissl, 2010) as it allows discourse on, among other things, uncertainty among the general 
population about the future of land-use change related to bioenergy, practical questions 
regarding citizen concerns, and the opportunity to address misperceptions or mistrust while 
opinions are still forming among various publics. 
 ‘Upstream engagement’ has been proposed as one way to build trust between various 
social actors, including concerned citizens and groups, scientists, institutions, and decision-
makers (Ricci, Demers, & Long, 2011). Such engagement involves consultation in the early 
stages of a project proposal and affords more transparent discourse between groups with the 
aim of informing key decisions. When faced with potential land use changes, concerned 
citizens are likely to seek out information on proposed changes and possible effects. In doing 
so, people tend to turn to trusted sources of information. These may be national or local news 
sources, educational institutions, government sources, or personal contacts such as friends and 
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family. Over time, a combination of information sources shapes perceptions and opinion-
formation about a given issue.  
 Information seeking and communication strategies have been analyzed in terms of 
health (Kivits, 2009; Rimal, Flora, & Schooler, 1999), food (Verbeke, 2005) and 
environmental issues (Van de Velde, Vandermeulen, Van Huylenbroeck, & Verbeke, 2011) 
but relatively few have concentrated on the relationship between trusted sources and 
information seeking by citizens (rather than landowners, a la Gruchy, Grebner, Munn, Joshi, 
and Hussain, 2012; Joshi and Mehmood, 2011) regarding renewable energy such as biofuels 
or, in this case, the broader topic of bioenergy. Van de Velde et al. (2011), for example, 
examined trust in information source categories such as the biofuels industry (fuel producers, 
fuel stations, and car dealers), government, environmental and consumer organizations, 
personal contacts (friends, family, neighbors, and acquaintances) and scientists and journalists.  
 As the limits and trade-offs associated with fossil fuels come into clearer view, better 
and more efficient and sustainable energy systems are being actively sought. As corn-starch 
ethanol mandates level off by 2015, markets for bioenergy derived from wood and other 
cellulosic resources are projected to continue growing. Projection scenarios used by Resources 
Planning Act (RPA) Assessment researchers (Langner & Ince, 2012) see the global expansion 
of biomass energy production as medium-to-high. Future U.S. expansion in wood energy 
consumption over the next 50 years is projected as modest (Ince & Nepal, 2012) to prodigious 
(Langner & Ince, 2012), compared to historical trends. Moving away from starch-rich 
materials such as corn kernels and toward cellulosic materials such as switchgrass, forestry 
residues, short-rotation woody crops such as hybrid poplar and willow (Perlack et al., 2005), or 
other biofuel feedstocks is a less carbon-intensive avenue to replace much of the petroleum 
transportation fuels currently used (Halvorsen et al., 2009). This transition will require a 
change in the way forestlands are used if profitable means can be found to use trimmings and 
slash from forest thinning operations along with low-value woody biomass and sawmill 
residues in the production of renewable energy. Agricultural land use may also change if 
bioenergy markets pull farmers toward the profitable cultivation and conversion of perennial 
crop biomass (Tyndall, Schulte, Hall, & Grubh, 2011). 
 As new technologies emerge and move from concept potential to implementation 
reality, various publics will engage in group- and societal-level deliberation regarding 
perceived future risks and benefits. Citizens who are interested in such discourse may tune in 
to greater or lesser degrees but most people tend to act on a “cognitive miser” model of 
information processing (Scheufele & Lewenstein, 2005). In this model, most people act on 
what Popkin (1994) termed “low information rationality” where citizens seek out only enough 
information to feel comfortable making a decision or forming an opinion on a topic. Cognitive 
misers, which is to say most people, do not use all the information available to them but 
instead rely on heuristics or cognitive shortcuts, primarily in the forms of ideological 
predispositions, media messages (Fiske & Taylor, 1991; Scheufele & Lewenstein, 2005) and 
other informational sources.  
 In this project I examine most- and least-trusted sources of information local citizens 
turn to when seeking information about potential bioenergy-related land use in southwest 
Wisconsin. Understanding which social actors are trusted and which are not when considering 
potential energy-related land use change can help reify the information environment around 
potential changes in agricultural and forestry land use systems across the larger Driftless Area 
and other mixed-use landscape regions.  
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2. TRUST AND TRUSTED SOURCES OF INFORMATION 
People typically turn to trusted sources of information when seeking answers to urgent 
questions as well as for mundane or technical scientific questions. As individuals, we live in an 
information environment deeply embedded within the day-to-day reality of our physical and 
social environments. These intersect through written, spoken, nonverbal, and mediated 
information, facilitating meaning making for abstract concepts and potentially elevating the 
physical world to the metaphoric plane of symbolic interactionism. One’s information 
environment extends from personal to social in a dynamic and heterogeneous assemblage of 
experience, context, and meaning, constantly folding and unfolding (see Deleuze, 1988; St 
Pierre, 1997) as new information enters to replace or extend what was previously known and 
felt about the external world. Insert the second and later paragraphs of the second section, each 
indented by one tab.  
 In the abstract, knowledge exists in multiplicity. There are not only many things to 
know, but many ways of knowing. Varying levels of knowledge and ignorance exist for both 
experts and non-experts (Johnson, 1993). To claim to “know” about some issue is essentially to 
say: “From where I sit, it looks this way.” The influence of knowledge on perceptions of 
technological or corporeal risks and benefits is socially situated, culturally influenced, 
moderated by predisposition, processed through existing mental models, and bounded by 
experience, exposure and attention to information. Trust is similarly affected.  
 Trust may formulate affectively, pre-consciously, but it can percolate to a level of 
subjective analysis. Even if we often do not take the time to elaborate on the reasons behind 
our trust feelings, it is available to us by degrees. Hardin (2001) points out a few conceptual 
confusions about trust that should be kept in mind. First, trust is not epistemologically 
primitive; it is available for subjective analysis. Trust is also not simply a matter of behavior. 
Rather, it is a function of knowledge or beliefs. Hardin (2001) also suggests that trust is neither 
a one- or two-part relation but can be conceived as a three part relation signifying that, for 
example, I trust you to do some thing. In other words, it is conditional and relative to context 
and rarely, if ever, universal or absolute. Second, trust should not be conflated with 
trustworthiness. Trust often begets trustworthiness, but it is a socially influenced psychological 
process whereas trustworthiness is a characteristic value judgment placed in a person or 
institution. There may be a generalized “social trust” that people develop over time which 
esteems positive value on others or social institutions but, generally, trust is conceived as being 
grounded in specific past, present, or future relationships with other actors in the social sphere. 
Trust in institutions of risk management seems to be an important factor in perception and 
acceptance of risk as well as a prerequisite for effective risk communication (Poortinga & 
Pidgeon, 2003). 
 Trust informs what we think (or feel) we “know” about specific or generalized others. 
It is the “vesting of confidence” in other people or abstract systems developed on the basis of 
some faith, which inherently brackets or sets aside what may be large amounts of unknown 
information (Giddens, 1991). Trust is in a category of knowledge (epistemological) whereas 
acting on trust, trusting, is in the ontological realm of action or behavior (Hardin, 2001). 
Perceptions of trust and credibility by the general public have been said to be dependent on 
three factors (Peters, Covello, & McCallum, 1997) including perceptions of knowledge and 
expertise in the source of information; perceptions of openness and honesty in the information 
exchange; and perceptions of concern and care or what is commonly called fiduciary 
responsibility.  
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 Trust in scientists or other official sources of information (like government or industry) 
may become especially important when risks involve factors that the public has little control 
over or finds difficult to understand (Griffin et al., 2008; ter Huurne & Gutteling, 2009). 
People may look to multiple sources in an attempt to gain wider perspective on an issue. 
Selection of various sources, contributing to a heterogeneous information environment 
surrounding particular issues, according to Lackstrom et al. (2012), can be conditioned by trust 
and credibility, accessibility and convenience, and the relative space and time frame of the 
data. 
 Ignorance is not simply the domain of a perceived undereducated public. Scientists and 
decision-makers of all stripes are also ignorant relative to the wide realm of knowledge in the 
modern world. As Wynne (1989) described, if the viewpoint of knowledge-rich, place-
dependent locals is ignored the consequences can be detrimental to the progress of scientific 
understanding. Thus, as the paradigm of public engagement on issues such as sustainable 
bioenergy and land use change continues to expand and mature, gaining a foothold not only in 
social sciences but also in efforts by natural scientists to levy support among the court of public 
opinion and the policy-makers who ostensibly pay heed to those spheres of influence, trust will 
continue to be built in a multi-directional fashion connecting science experts, deeply embedded 
local citizens, activist groups, and communications networks and networkers who help weave 
together the narrative of understanding across a continually evolving informational 
constellation. 
 Given the highly dynamic and polar political climate, in the United States especially, 
and the incredible amount of information available to the general public, people often look to 
trusted sources of information for guidance. Opinion leaders, be they individuals or groups, 
offer guidance for those looking to understand complex issues (Nisbet & Kotcher, 2009) such 
as bioenergy. In the ongoing development of understanding regarding the underlying science 
of bioenergy and the public comprehension of uncertainty (including comprehension by 
policy-makers) associated with this complex science the application of evidence-based 
communications will necessitate long term interdisciplinary collaboration between natural 
resources experts and social scientists (Pidgeon & Fischhoff, 2011). 
 Hardin's (2001) conception of trust as a three-part relationship, where one entity trusts 
another in the context of some specific topic, in this case study, would include (1) survey 
respondents looking to (2) information sources regarding (3) potential land use change 
associated with bioenergy feedstock production and harvesting. Patterns of trust and distrust 
within particular social settings (i.e., in this place, at this time, about this topic) suggest that 
people make generally rational choices not necessarily about which risks are to be feared but 
about which particular groups or societal institutions are to be trusted more than others (Priest, 
Bonfadelli, & Rusanen, 2003). Typical groups or societal institutions that are trusted in terms 
of information about the environment might include, as Brewer and Ley (2013) suggest, 
university scientists, government environmental agencies (e.g., Environmental Protection 
Agency), environmental organizations (e.g., Sierra Club, Greenpeace), TV news, newspapers, 
science magazines, and science websites. 
2.1 Uncertainty and risk  
People turn to trusted sources of information to help make sense of complex socio-technical 
issues (Nisbet & Kotcher, 2009; Scheufele, 2013) such as bioenergy-related land use change. 
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In situations of such complexity, where knowledge, trust, and perceptions of risk are infinitely 
connected yet dispersed within a heterogeneous constellation of social dynamics; where a 
multidimensional or politically bifurcated flow of information (Malka, Krosnick, & Langer, 
2009) is readily available, people generally do not internalize the full gamut of source material 
to which they are exposed. Instead, say Malka et al. (2009), people typically choose to rely on 
sources that they trust the most. Though a predominant meme depicting American attitudes 
toward science is that citizens are disinterested and passive observers; Priest, Bonfadelli, and 
Rusanen (2003) suggest that audiences actively choose among competing claims. As such, 
people make “rational” choices based not on which risks are to be feared but on which 
institutions, and institutional spokespeople, are to be more trusted for information about risks. 
Trust in the institutions charged with managing risks and public safety can be influential in the 
development of risk perceptions and is often seen as an important prerequisite for effective risk 
communication (Poortinga & Pidgeon, 2003).   
 Trust can act as a heuristic opinion-formation mechanism (Brewer & Ley, 2013) for 
evaluating risks among individuals who may not have expertise in a specific area of science.  
Such heuristics can help citizens sort through competing claims about scientific issues, 
reducing the complex cognitive load of risk evaluation (Priest et al., 2003) and alleviating 
uncertainty to make mental processing more efficient (Lee, Scheufele, & Lewenstein, 2005). 
Examining a typology of trust in government Poortinga and Pidgeon (2003), for example, 
suggest that “critical trust” (p. 971) is a valuable epistemological location on the spectrum of 
trust and skepticism. This includes a form of practical reliance on the institutions of 
government while maintaining a healthy level of questioning regarding the applications and 
interactions of and among governmental actors.  
 When risks involve factors the public has little control over or finds difficult to 
understand, trust in scientists or other official sources of information becomes especially 
important (Griffin et al., 2008; ter Huurne & Gutteling, 2009). Sources matter, suggest Malka, 
Krosnick, and Langer (2009), because people are typically more receptive to the views of 
information sources they trust. Peters, Covello and McCallum (1997), for example, suggest 
that institutional credibility has declined in recent years related to information about 
environmental risks. As trust in traditional institutions such as government and industry has 
dropped, Peters et al. (1997) suggest, trust in citizen activist groups has increased. 
Investigating such a relationship is one goal, described below, of the present study. Analyzing 
generalized relationships between sources of information and levels or perceived risk or benefit 
and uncertainty related to specific (potential) land use change phenomena helps to “fix” or 
“reify” risk (Henwood, Pidgeon, Parkhill, & Simmons, 2010) within the complex social 
dynamics of a particular place at a specific point in time.  
2.2 The present study and research questions 
Survey data collected for this analysis allows for examination of trusted and untrusted sources 
of information related to using agricultural or woody biomass to produce bioenergy. The 
specific locale in which a random selection of surveys were administered is a three county 
region in southwest Wisconsin. Geographically, the survey area covers about 1949 square 
miles situated north of the lower Wisconsin River and east of the Mississippi River. The 
limestone bluffs and river valleys are part of an unglaciated area of land that extends across 
southwest Wisconsin, southeast Minnesota, northeast Iowa, and northwest Illinois, collectively 
JAMES T. SPARTZ 
6 
known as the Driftless Area or Driftless Zone. Figures from the U.S. Census Bureau (2014), 
estimating 2013 levels, show that about 33 people per square mile live in the survey region.  
 Most-trusted and least-trusted sources of information were collected from each of two 
survey groups, one framing land use change in an agricultural or “crops” land use context and 
one framing it in a forestry or “woods” context. While it is assumed that sources of information 
may be different for the two survey groups (i.e., those in the forestry context might list 
“forester” whereas those in the agricultural context would not), it is unclear what particular 
differences and similarities will look like across a range of sources such as those found by 
Brewer and Ley (2013) or typical source types noted by the Pew Research Internet Project 
(Miller, Rainie, Purcell, Mitchell, & Rosenstiel, 2012). The first research question (RQ1) asks: 
How do trusted and untrusted sources differ for the “crops” survey group compared to the 
“woods” group? 
 Relationships between categorical source types will be one consideration for further 
analysis. Using an iterative coding process, the full range of open-ended responses were 
standardized (i.e., responses such as UW, UW-Madison, U of Wisc, etc., were recoded into a 
single category) and then categorized into a typology of sources, described in the Methods 
section. Comparing trusted sources in terms of response patterns affords a better understanding 
of the information environment for most- and least trusted sources among survey respondents. 
One basic consideration will be how often one trusted (or untrusted) source (i.e., an 
educational source) was mentioned along with another source type (i.e., government source). 
Frequency of mention will also be considered in terms of survey frame differences and basic 
demographics (i.e., age, gender, and socioeconomic status). This forms the basis for the second 
research question (RQ2): What are the relationships between categorical source types for most- 
and least-trusted sources?  
 The informational breadth of sources is based on not only the different types of sources 
number but also combinations of various types of trusted information sources. This type of 
measure can be used as a general summary measure of the information environment 
surrounding an issue (Brossard & Nisbet, 2007) such as bioenergy-related land use change in 
the case study region. The following research questions investigate breadth of information 
sources as related to basic demographics, uncertainty regarding potential effects, and 
risk/benefit perceptions in terms of potential effects. The third research question (RQ3) has two 
parts. RQ3a asks: How do respondents articulating a more heterogeneous typology of sources 
compare to those with a less heterogeneous mix of trusted sources? 
 Given the relatively high levels of uncertainty that can be associated with potential land 
use change for bioenergy purposes (Upham, Riesch, Tomei, & Thornley, 2011), there is reason 
to investigate the relationship between trusted sources of information and uncertainty in this 
particular socio-geographical context. If trust helps to alleviate uncertainty, as suggested by 
Lee, Scheufele, and Lewenstein (2005), it is possible that respondents who list a greater 
number of sources to draw upon (for trust and distrust alike) may also have a lower overall 
level of uncertainty about potential land use effects. Alternately, if a more diverse set of 
information sources, suggesting a more nuanced understanding of the issue, leads to asking 
even more questions (thus more potential uncertainty), it is possible that great heterogeneity of 
sources may lead to greater uncertainty. RQ3b: asks: How does heterogeneity of trust sources 
correlate (if at all) with uncertainty in terms of potential land use changes?  
 Another aspect of the trust variables tested here relates to risk/benefit perceptions 
regarding the potential effects of bioenergy land use change in southwest Wisconsin. 
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Comparing information source types with risk/benefit perceptions related to potential land use 
change affords a better understanding of the state of public perceptions on bioenergy and land 
use-related issues such as the area’s economic health, environmental health, impact on energy 
prices, scenic character, etc. Whether types of information sources are related to risk and 
benefit perceptions about potential effects from land use change is an empirical question 
addressed by the fourth research question (RQ4): What is the relationship between trusted 
information sources and risk/benefit perceptions in terms of bioenergy land use in this area? 
 The present data also offer an opportunity to further consider Peters, Covello and 
McCallum's (1997) assertion, related to environmental risk perceptions, that trust in traditional 
institutions such as government and industry has declined and trust in citizen and 
environmental groups has increased. The final research question in this analysis (RQ5) 
considers this assertion by asking: What is the relationship seen here between perceptions of 
environmental risk and trust in traditional institutions and trust in environmental groups? 
3. METHODOLOGY & METHODS 
This analysis is, in the main, an empirical quantitative examination of data yet the semi-
qualitative nature of the raw data calls for more explicit description of my analytical approach. 
Results from other research examining trusted sources (i.e., Brewer and Ley, 2013; Miller et 
al., 2012) were indeed considered prior to data analysis, but the use of extensive hand-tally 
notes, journaling, reflection, and other note-taking was used as the primary means for 
prolonged engagement and for allowing inchoate categories to emerge relatively organically 
from the raw data. The goal was to ultimately arrive at a representative corpus of responses, 
reducing redundant variability while maintaining, as Toma (2011)  suggests, a level of 
conceptual variance that supports overall credibility, transferability for potential future work, 
dependability in process, confirmability through record-keeping, and a consistent and iterative 
approach to coding. Though this process began with a type of qualitative data it is, at best, a 
type of mixed-methods process where elements of convergent parallel design (Creswell & 
Plano Clark, 2011) and generic qualitative data analysis (Caelli, Ray, & Mill, 2008) are 
employed.  
 In approaching the raw data with an eye towards future quantitative analysis, I 
repeatedly considered how converting the raw data into logical groups and eventual end-use 
categorical variables could simultaneously maintain the essence of respondent intentions, 
relationships among response variations, and eventual efficient use of the final categories. In as 
much as this was a conversion from qualitative-type data to quantitative data, I do view it as a 
form of the Deluezean notion of “working within a fold,” akin to how Harrison, MacGibbon, 
and Morton (2001) and St. Pierre (1997) have used the phrase. I was working between myself 
and the data in this process, knowing I needed to refine the scope of variation into workable 
units with enough statistical power to be useful in future analysis. I viewed these “trusted 
sources” as symbolic entities written out across six blank spaces on an unrequested mail 
survey. These were symbols of trust and the trustworthiness people imbued in local 
organizations, federal agencies, centers of education, media outlets, and friends and neighbors, 
among others. They were also symbols of wariness or the untrustworthiness of some of those 
same federal agencies and local organizations, as well as industrial profiteers, corporations, 
gossipers, and coffee klatch acquaintances.  
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 My philosophical approach resides in the realm of symbolic interactionism, itself 
rooted in the pragmatism of James, Dewey, Mead and others (Lindlof & Taylor, 2010; 
Menand, 1997). The approach I’ve taken here could also be considered a form of what Kvale 
(2002) might call an “affirmative postmodernism” that, while rejecting the idea of a universal 
truth, accepts the possibility of “specific, local, personal, and community forms of truth, with a 
focus on daily life and local narrative” (p. 302). To be sure, I did not dive deep in my 
interaction with respondents. There were no interviews or follow-up calls to examine why 
people answered the way they did. But, to the best of my ability, I attempted to honor what I 
perceived as the original intentions of all respondents who took the time to list trusted and 
untrusted sources of bioenergy information on this survey. The methods described below 
demonstrate the systematic rigor applied to this data analysis.  
3.1 Methods 
Data was drawn from two three-part open-ended survey questions. These questions were 
prefaced with the statements: “Please consider the sources of information you might seek out 
regarding the use of croplands [woodlands] as a resource for bioenergy. These sources may be 
local or national in scope and range from private business to government, nonprofits, and 
educational or other institutions.” The first question asked: “What are the three most trusted 
sources you would turn to for information on using crops to produce bioenergy?” The second 
question asked: “What are the three least trusted sources you can think of for information on 
using crops to produce bioenergy?” Emphasis is in the original. Both questions offered three 
blank spaces, numbered 1, 2, and 3. 
 Information from completed surveys was collected and organized in a pragmatic 
fashion, retaining the most- and least-trusted dichotomy, the croplands/woodlands survey 
frame dichotomy, and the 1, 2, 3, order of responses per question. Raw responses were 
analyzed using an iterative coding process leading to a set of consistent spellings, 
abbreviations, and acronyms. For example, during first-level coding, responses such as UW, U 
of W, U.W., and UW-Madison were converted to simply “UW” as a standard nominal 
indicator. First-level coding involved working with the raw data not only to establish consistent 
spelling and abbreviations but also to begin to gain a sense of the types of responses given for 
most- and least-trusted sources. 
 After first-level consistency was achieved, results were tallied by hand to get a stronger 
sense of the diversity, tone, and scope of the most- and least- trusted sources of information for 
both survey groups. Using journal entries, written notes, and tally counts as a guide, a typology 
of trusted and untrusted sources was developed while maintaining the crops/wood division and 
hierarchy of responses (first, second, third) per most- and least-trusted responses. Next-level 
coding, following initial organization of the data, included further categorization and merging 
of responses into categorical groups. For example, responses such as specific local nonprofit 
groups such as the Valley Stewardship Network, Midwest Renewable Energy, E3, the 
Mississippi Land Conservancy, or the generic “local environmental nonprofit,” were 
categorized as “Local Nonprofit.” From the hundreds of raw responses, about 80 
“standardized” response categories emerged. See Table 1 for a sample and total count of 
common response types after standardization.  
THE LANDSCAPE OF BIOENERGY INFORMATION IN SOUTHWEST WISCONSIN 
9 
TABLE 1: Top ranked responses after initial standardization of raw responses, before final 
categorization, for both survey groups combined. 
Most Trusted N Least Trusted N 
Internet 145 Government 95 
Don’t Know 80 Don’t Know 89 
Extension 78 Political Sources 72 
Newspaper 60 Word of mouth 54 
DNR 55 Newspaper 53 
Nonprofit 54 Internet 48 
UW 45 Private Business 44 
Educational 42 Oil / Gas Industry 38 
University 36 DNR 32 
TV 32 TV  31 
Private Business 24 News Media 27 
Library 23 Energy Company 17 
 
After numerous rounds of coding and categorization, standardized responses were organized 
into a typology of ten categories plus one representing blank or “don’t know” responses. These 
source categories include: Educational, Government, Nonprofits/NGOs, Industry/Private 
Business, Media, Internet, Personal Contacts, Political Sources, Models or Experts, and Other. 
Table 2 demonstrates how “standardized” responses were organized into each final category.  
TABLE 2: Categorical Typology of Most- and Least-Trusted Sources 
Final Categories Standardized response examples for each final category 
 
Educational University, University Extension, Technical College, Libraries, Research 
Institutions 
Government Federal, State, and Local government, Foresters 
 
Nonprofits / NGOs Environmental groups, Cooperatives (including Rural Electric Co-ops), 
Activists, Forest landowner groups 
Industry Private businesses, Sales, Special Interests, Corporations, Profiteers, 
Energy companies (excluding Rural Electric Co-ops) 
Media Television, Newspapers, Radio, Magazines, Brochures, Journals – local and 
national 
Internet Generic internet sources, specific websites, social media 
 
Personal Contact Friends, Neighbors, Family, Local meetings, Personal experience, Word-of-
mouth, Gossip 
Political Political parties, Politicians, Lobbyists,  
 
Model Experts Those with experience in bioenergy/biomass: Experts, Loggers, Farmers, 
and Model Consumers, Producers, or Communities 
Other Miscellaneous responses not befitting other categories  
 
No response or “Don’t Know” Either left blank or written “don’t know” 
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Some of the categorization choices shown above deserve further explanation. One goal was to 
create categories that were useful across both the most-trusted and the least-trusted responses. 
To have a separate set of categories for most- and least-trusted would have eliminated the 
possibilities of comparison during later analysis. The category Personal Contacts, for example 
includes friends, neighbors, and family. These indicate responses that were often (though not 
always) a part of someone’s most-trusted set of responses. Word-of-mouth and gossip, both 
items emerging from in situ responses given numerous times, represent responses that were 
often (though, for word-of-mouth, not always) negative or associated with least-trusted sources 
of information. Both the “friends and family” grouping as well as the word-of-mouth type of 
source fit under the umbrella of personal contacts because they were all associated with 
localized, person-to-person contacts.  
 The inclusion of Rural Electric Cooperatives (RECs) in the Nonprofit/NGO category is 
another example of a challenging analytical choice. Obviously RECs are part of the electric 
power industry but they are also member-owned organizations. This differentiates them in a 
fundamental way from for-profit industry organizations and private businesses, those included 
in the Industry category. The creation of two separate categories for Government and Political 
Sources was another analytical choice that emerged from the iterative categorization process. 
Government here came to include agencies and organizations (e.g., DNR, USDA, or simply 
“government”) named by various respondents. Political sources, in contrast, were more 
specific to political parties, lobbyists, generic listing of “politicians,” or specifically named 
political individuals.   
3.2 Measures 
To investigate relationships between categorical source types, dichotomous indicator variables 
were constructed for most- and least-trusted responses. The new variables for each categorical 
type were coded “1” if that type (i.e., educational) was mentioned at least once and “0” if there 
was no mention in either the first, second, or third survey response box. Chi-square tests for 
independence were performed to compare dichotomous “at least one mention” variables across 
survey frames, basic demographics, and a series of comparisons with each of the other 
dichotomous categorical source type variables to asses research questions RQ1 and RQ2. 
 To assess the breadth of respondents’ information environment, an informational 
breadth measure was constructed in order to compare those listing a greater number of trusted 
sources with those listing fewer. First, a categorical variable was created ranging from 0 to 6 
where a 0 represents no response or a “don’t know” response; 1 represents a single response; 2 
represents two responses of the same categorical type (e.g., two responses categorized as 
“industry”); 3 represents two responses of different categories; 4 represents three responses of 
the same category; 5 represents three responses where two are the same; and 6 represents 
where all three responses are of different categories.  Informational breadth was also recoded 
as a dichotomous indicator variable, based on the distribution of responses, with 0 representing 
those providing one or two responses and 1 representing those providing three responses.  
 A measure of uncertainty was created related to perceived effects of land use change. 
An additive index was created among those who responded “Don’t Know” to the question of 
whether various local issues (i.e., scenic character, environmental health, economic health, 
quality of life, etc.) would increase, decrease, or remain the same. A fourth response category, 
Don’t Know,” was used as an indicator of uncertainty. Taking the nine questions about what 
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the effects of such land use change may be, a scale ranging from 0 to 9 was created as a 
continuous variable.  
 A risk/benefit variable was also created from the survey item assessing perceived 
effects of land use change. Survey questions about perceived effects of land use change 
included eight topics and four possible response categories. Topics included: personal quality 
of life, area energy prices, community well being, regional scenic character, overall health of 
the local natural environment, overall health of the local economy, profitability for local 
farmers [woodland owners], and dependency on foreign oil by the United States. Response 
categories included: Increase, No Effect, Decrease, and Don’t Know. A “decrease” response, 
for example, to the question of how one thinks growing biomass for bioenergy purposes would 
impact the area’s overall environmental health be considered a risk perception. Alternately, an 
“increase” response (i.e., improving the area’s environmental health) would be considered a 
benefit perception. All eight items were coded so that 1 represented a benefit perception, 2 
represented no effect, and 3 represented a risk perception. Two items (energy prices and 
dependency on foreign oil) were reverse-coded to match this benefit-to-risk scale. 
4. RESULTS 
Survey respondents were mostly male (56 percent) with an average age of 57 years old (SD = 
15.42) and ranging in age from 19 to 93. Forty-five percent of respondents claimed an annual 
household income level less than $40,000 per year and 31 percent claimed between $40,000 
and $69,999 annually. About 15 percent of respondents claimed a household income of 
$70,000 to $99,999 while 3 percent claimed $100,000 or more. Nearly one-third completed 
high school (31 percent) while about the same amount earned a degree either from a technical 
school (19 percent) or a four-year institution (12 percent). About 18 percent attended one to 
three years of college but did not graduate. About 3 percent attended some graduate school 
while 9 percent earned a graduate degree. About 7 percent of the sample indicated they did not 
graduate from high school.  
 RQ1 addressed how trusted and untrusted sources might differ for the two primary 
survey groups. Comparing total numbers of mentions for each category, no significant 
differences were found between the two primary survey groups. Compiled totals for most- and 
least-trusted sources (both survey groups) are posted in in Table 3. Most-trusted sources 
overall, from most to fewest mentions, were: educational, media, government, online sources, 
nonprofit/NGO, industry and private business, model experts, “other” sources, personal 
contacts including word of mouth, and political sources. Among least-trusted sources overall, 
from those getting the most mentions to those getting the fewest, were: media, industry and 
private business, government, political sources, personal contacts and word of mouth or gossip, 
online sources, “other” sources, nonprofit/NGO, educational, and model consumers/producers 
and experts. 
Table 3. Frequency of most- and least-trusted sources for both survey groups 
Most Trusted N Least Trusted N 
Educational 268 Media 213 
Media 232 Industry 195 
Government 213 Government 180 
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Internet 147 Political 100 
Nonprofits 99 Personal Contact 72 
Industry 65 Internet 55 
Experts 64 Other  51 
Other 53 Nonprofits 25 
Personal Contact 43 Educational 19 
Political 3 Experts 13 
 
To investigate RQ2, the relationships between categorical source types for most- and least-
trusted sources, Chi-square tests for independence compared dichotomous variables, signifying 
“at least one” mention of that variable type, across survey frames; age, grouped by decade; 
gender; and SES, split low-medium-high relative to the sample; and each of the other nine 
dichotomous categorical source variables. Several significant results are seen. When reporting 
associations from any 2 by 2 table, Yates’ Correction for Continuity is used to compensate “for 
the overestimation of the chi-square value when used with a 2 by 2 table” (Pallant, 2010, p. 
219).  
 Across the woods and crops survey frames for most-trusted sources (Table 4), crops 
survey respondents provided significantly more responses in the “Other” category than wood 
respondents χ2  (1, n=656) = 6.73, p < .01. For least-trusted sources, woods survey respondents 
were more likely than crops respondents to provide an Internet source, χ2 (1, n=656) = 3.99, p 
< .05. Crops survey respondents were more likely to provide a political source among their 
most-trusted, χ2 (1, n=656) = 4.88, p < .05. No other significant differences were seen related 
to the proportion of “at least one” mention of any given category across survey frames. 
Table 4. Chi-square tests for independence comparing “at least once” mentions of 
indicatorvariables across survey frames for Most Trusted and Least Trusted Sources. 
 
Reported values include Yates’ Correction for Continuity. 
 Most Trust  Least Trust  
 Crops/Woods χ2  df=1 Crops/Woods χ2  df=1 
Educational 116 / 117 .284 7 / 11 .314 
Government 86 / 80 .990 65 / 76 .212 
Nonprofit/NGO 42 / 48 .038 13 / 14 .000 
Industry/ 
Private Bus. 
33 / 28 .703 76 / 81 .000 
Media 67 / 83 .783 63 / 74 .230 
Internet 72 / 71 .245 33 / 20 3.99* 
Personal 
Contacts 
23 / 19 .524 39 / 31 1.46 
Political Source 1 / 2 .000 34 / 58 4.88* 
Model / Expert 18 / 23 .163 20 / 24 .047 
Other 30 / 14 6.73** 20 / 22 .000 
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Asymp. Sig.: *p < .05; **p < .01 
 
In terms of demographic variables, among most-trusted sources (Table 5), mention of “at least 
one” Internet source varied significantly by age, with 40, 50, and 60-year-olds providing the 
largest proportion of Internet mentions χ2 (6, n=641) = 37.98, p < .001. Gender differences 
among most-trusted sources show that more men listed an industrial or private business source 
more often than women χ2 (1, n=641) = 4.34, p < .05, while women were more likely to list an 
Internet source χ2 (1, n=641) = 4.58, p < .05. Differences across socioeconomic status are seen 
in mentions of educational, government, and nonprofit or NGO sources among those most-
trusted. Higher SES respondents more often listed at least one educational source χ2 (2, n=644) 
= 11.38, p < .01; government source χ2 (2, n=644) = 8.64, p < .05; and nonprofit source χ2 (2, 
n=644) = 14.82, p < .001. 
 
Table 5. Chi-square tests for independence comparing most-trusted dichotomous (mention/no 
mention) variables with basic demographics, age, gender, and socio-economic status 
 Age:  





 χ2 χ2 χ2 
Educational 4.63 .517 11.38** 
Government 5.64 .029 8.64* 
Nonprofit/NGO 7.39 4.10* 14.82*** 
Industry/Private 3.33 4.93* 1.56 
Media 8.99 .651 .787 
Internet 38.02*** 5.00* 3.27 
Personal Contact 11.67 .008 2.94 
Political Source 2.11 2.32 .011 
Model/Expert 12.42 .630 .931 
Other 4.55 3.76 .772 
Reported values for Gender include Yates’ Correction for Continuity, used with 2 by 2 tables. 
Asymp. Sig.: *p < .05; **p < .01; ***p < .001. 
 
There were also various differences across demographics for least-trusted sources of 
information (Table 6). Comparing age groups, grouped by decade, those in their 50s – 
comprising 26.2 percent of the sample population – were more likely to provide an industry or 
private business source χ2 (6, n=641) = 17.60, p < .01. Compared to other age groups, 
respondents in their 50s were also less likely than expected to provide a media source among 
least trusted sources χ2 (6, n=641) = 13.27, p < .05. Those in their 40s – comprising 13.3 
percent of the sample population – were more likely to provide an Internet source than other 
age groups χ2 (6, n=641) = 15.20, p < .05 while those in the 80 and above age range – 8.3 
percent of the sample population – were more likely than expected to provide a model or 
expert source among their least trusted χ2 (6, n=641) = 14.44, p < .05.  In terms of gender 
differences and least-trusted sources, men were more likely to provide an educational source χ2 
(1, n=641) = 4.37, p < .05 as well as more likely to list a nonprofit or NGO source among their 
least-trusted χ2 (1, n=641) = 8.27, p < .01. Several divisions across socioeconomic status were 
also seen. Among those listing industrial or private business sources, low SES were 26 percent 
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less than the expected ratio while high SES were 19.8 percent higher than expected χ2 (2, 
n=644) = 27.58, p < .001. Among those listing media sources as least-trusted, low SES were 
again underrepresented (-12.1%) while high SES were overrepresented (+9.7%) χ2 (2, n=644) 
= 6.79, p < .05. Low SES respondents listed a political source about 15 percent less than the 
expected ratio while high SES respondents listed political sources about 20 percent higher than 
the expected ratio χ2 (2, n=644) = 25.07, p < .001. Low SES respondents listed a model source 
as untrusted about 8 percent more often than the expected ratio while high SES respondents 
listed model sources 5.6 percent less than the expected ratio χ2 (2, n=644) = 7.57, p < .05. 
Table 6. Chi-square tests for independence comparing least-trusted dichotomous (mention/no 







 χ2 χ2 χ2 
Educational 7.19 4.37* .677 
Government 12.37 2.65 .030 
Nonprofit/NGO 3.84 8.27** 2.29 
Industry/Private 17.87* .544 27.58*** 
Media 13.45 .071 6.79* 
Internet 15.22* .000 3.33 
Pers Contact 12.44 2.33 2.12 
Political Source 10.97 .041 25.07*** 
Model/Expert 14.52* .005 7.57* 
Other 9.02 .192 1.90 
Reported values for Gender include Yates’ Correction for Continuity, used with 2 by 2 tables. 
Asymp. Sig.: *p < .05; **p < .01; ***p < .001. 
 
To further investigate the relationships between categorical source types for most- and least-
trusted sources (RQ2), response patterns among most- and least-trusted sources show several 
common pairings across categorical source types, where at least one mention of a particular 
type was associated with at least one mention of another type. Table 7 shows chi-square values 
(with Yates’ Correction for Continuity) for most-trusted sources in the lower left and least 
trusted sources in the top right.   
 The strongest association for most-trusted sources shows that educational sources were 
commonly mentioned along with government sources. Other highly significant pairings 
include Internet sources and a media sources; nonprofit/NGO source and educational sources; 
model expert sources and educational sources; and model expert sources and government 
sources. The strongest association for least-trusted sources was again educational sources and 
government sources. Other common pairings included political and industry/private business 
sources; political and media sources; industry and government sources; personal contacts or 
word of mouth (gossip) and Internet sources; and Internet sources and media sources. 
Table 7. Chi-square test results comparing co-mentions of dichotomous (1=mention/0=no 
mention) most-trusted (lower left) and least-trusted (upper right) variables with all others. 
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1 Educ  31.40*** 11.02*** 1.03 .000 .841 1.21 .497 .457 .406 
2 Gov 47.02***  5.05* 15.64*** 2.64 1.84 2.92 1.37 5.12* .922 
3 NonP 39.59*** .203  3.46 2.30 .053 .059 .940 1.06 .973 
4 Ind 9.26** 2.45 5.74*  2.69 .158 .446 26.36*** 8.63** .336 
5 Media 7.16** 8.28** .692 5.69*  11.05*** 3.35 17.88*** 8.72** .460 
6 Net .287 2.12 3.83* 3.56 45.03***  13.25*** 4.14* 3.06 .004 
7 Pers .223 1.32 1.10 .050 3.46 4.26*  4.28* 4.50* 4.31* 
8 Pol .000 .119 .000 .000 .000 .000 .530  6.50* .032 
9 Model 13.90*** 10.84*** 2.15 3.39 9.15** 8.44** .007 .000  2.18 
10 Other .135 5.67* 2.57 .101 .286 .118 .190 .000 2.11  
Chi-square values include Yates’ Correction for Continuity, used with 2 x 2 tables. 
*p < .05; **p < .01; ***p < .001 
Results for RQ3a examined how respondents with greater breadth of sources compared with 
those with a less varied mix. The dichotomous informational breadth measure was tested for 
significant relationships with age, gender, SES, and media use variables. Across most-trusted 
sources there were no significant differences among those who provided three sources and 
those who provided fewer in terms of age or gender differences. Differences across low, 
middle, and high SES levels were seen, however, with high SES respondents more likely to 
provide three most-trusted sources χ2 (2, n=644) = 15.77, p < .001, as well as more likely to 
provide three least-trusted sources χ2  (2, n=644) = 23.07, p < .001.  
 To answer RQ3b, whether heterogeneity of trust sources correlates at all with 
uncertainty, an ANOVA test was used to compare uncertainty and informational breadth. The 
test result shows a significant result, F = 3.95 (p = .002), with higher uncertainty for those 
providing only one least-trusted source compared to those giving three least-trusted sources 
where all three are of difference categories. The Scheffe post-hoc test, however, shows a single 
homogeneous subset, suggesting a false-positive. The evidence here for how breadth of sources 
may be associated with uncertainty is inconclusive.  
 To investigate RQ4, the relationships between most- and least-trusted sources and 
risk/benefit perceptions related to potential land use change, a series of chi-square tests were 
used. Table 8 displays chi-square results for significant relationships (p < .05). Of the 
significant relationships found, nine out of the ten for most-trusted sources showed a tendency 
for increased benefit perceptions. Of the eight significant relationships found between least-
trusted sources and risk/benefit perceptions, four were associated with increased risk 
perception, two with increased benefit perceptions, and two showed a higher than expected 
ratio of “no effect” perceptions. Relationships across most-trusted source types are described 
below followed by risk/benefit relationships across least-trusted source types. 
Table 8 – Chi-Square Test Results for Associations between Most- and Least-Trusted (italics) 
Information Sources and Risk/Benefit Perceptions across a range of potential effects. 
 N Educ Gov NonP Indust Media Net Model Other 
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*p < .05; **p < .01; ***p < .001 
Listing at least one educational source among most-trusted sources was significantly associated 
with a perceived increase in quality of life (χ2 (2, n=474) = 6.50, p < .05), a perceived benefit 
for the overall health of the local economy (χ2 (2, n=430) = 9.23, p < .01) and a perceived 
decrease in dependence on foreign oil by the United States (χ2 (2, n=499) = 11.17, p < .01). 
Listing at least one government source was strongly associated with a perceived increase in the 
overall health of the local economy (χ2 (2, n=430) = 13.31, p < .001) while listing at least one 
nonprofit or NGO source among most-trusted sources was associated with a perceived increase 
in community well-being (χ2 (2, n=402) = 6.43, p < .05). Listing at least one media source was 
associated with the potential for an increase in the region’s scenic character (χ2 (2, n=479) = 
6.08, p < .05), increased profitability for local farmers or forest landowners (χ2 (2, n=499) = 
8.19, p < .05), as well as decreased dependency on foreign oil by the United States (χ2 (2, 
n=499) = 9.74, p < .01). Listing an Internet source as a most-trusted option for bioenergy 
information was also associated with a sense that the United States would decrease its 
dependence on foreign oil (χ2 (2, n=499) = 7.21, p < .05) as well as a decrease in the quality of 
the region’s scenic character (χ2 (2, n=479) = 7.57, p < .05). 
 Patterns associated with least-trusted sources included a relationship between listing a 
government source and the sense that the overall health of the area’s natural environment 
would decrease (χ2 (2, n=449) = 6.05, p < .05). Listing industry or private business sources 
among one’s least-trusted was associated with risk perceptions across several domains 
including decreased quality of life (χ2 (2, n=474) = 11.17, p < .01), threat to the area’s scenic 
character (χ2 (2, n=479) = 7.35, p < .05), and a strong association with threat to the area’s 
overall environmental health (χ2 (2, n=449) = 15.50, p < .001). Listing an industry or private 
business source was also associated with a more prevalent sense that there would be no effect 
on area energy prices (χ2 (2, n=422) = 7.95, p < .05). Listing Internet sources among one’s 
least-trusted was associated with a sense that area energy prices would decrease (χ2 (2, n=422) 
= 7.84, p < .05) while the overall economic health of the region would increase (χ2 (2, n=430) = 
7.11, p < .05). Lastly, listing a model or expert source among one’s least trusted was associated 
with a stronger sense that there would be no effect on the region’s scenic character (χ2 (2, 
n=479) = 6.02, p < .05). 
5. DISCUSSION 
Results demonstrate that most-trusted and least-trusted sources are sometimes similar across 
broad categories. When groups are analyzed across finer degrees of categorization, however, 
interesting differences emerge. The most commonly mentioned trusted sources among the ten 
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final categories used here include: educational, government, media, Internet, and nonprofit 
groups. The top least-trusted sources for bioenergy information found here include: 
industry/private business, media, government, political sources, and personal contacts. For 
respondents who listed at least two sources, two types – educational and government sources – 
were listed together significantly more often than any other pairing as both most- and least-
trusted types.   
 Overall, trusted and untrusted sources are similar across the two primary survey groups.  
Although people may turn to different sources to get information about such specific bioenergy 
domains as agricultural biomass compared to woody biomass, most people appear to first turn 
to broad categories of trusted sources (i.e., mainstream news, federal agencies, regional 
university or Extension sources, and the mercurial Internet). Responding to a questionnaire like 
the one used here, people indicated broad categories rather than specific people or 
organizations – though several respondents provided very specific sources (e.g., Senator Ron 
Kind, Fox News, the Washington Post, or The Economist magazine as opposed to categories 
such as politicians, the media, or news magazines). The final categories used for much of this 
analysis lump together otherwise distinct types of sources. One type, such as government, 
includes federal, state, and local branches which typically are quite distinct in level of personal 
familiarity, interaction, and awareness of regional bioenergy issues specific to a unique mixed-
use landscape such as the Driftless Area of southwest Wisconsin. In creating the final 
categories used here, a balance of efficiency and accuracy was sought and, in that trade-off, 
specificity diminished. The final groups needed to be big enough to allow for statistical 
analysis, compromising the more granular distinctions within each category, thus reducing 
likely differences across levels.  
 Of the two primary survey groups, those in the “woods” group were more likely to list 
an Internet source among their least-trusted and “crops” respondents were more likely to list a 
political source among their most-trusted. Why online information about forest-based 
bioenergy is seen as somewhat untrustworthy is not clear but a more trustworthy association 
between agricultural land use and political sources may be that politicians are more involved 
and more explicit in their views when it comes to agricultural issues compared to forest land 
issues. 
 One somewhat surprising result that emerged from a comparison of categorical most-
trusted sources across basic demographics, the subject of RQ2, was that the proportion of 
people in their 40s, 50s, and 60s using Internet sources was significantly higher than 
statistically expected compared to their younger cohorts. Whereas one wouldn’t expect those in 
their 70s and 80s to rely much on Internet sources, given cultural trends of increased online 
activity among younger age groups, it was a surprise that respondents in their 20s and 30s did 
not contribute to a higher ratio of Internet information-seekers. It may be that younger adults in 
this region, some areas of which are relatively poor, have fewer financial resources and can 
therefore not afford home Internet access. Another factor limiting Internet search capabilities is 
limited access in general. The National Broadband Map (www.broadbandmap.gov) shows fair 
swaths of the three county survey area with no access to broadband. While exact quantification 
of coverage rates is not available, throughout survey area where connection is available, 
connections overall are at slower speeds than the national average.  
 Gender differences, suggesting men view industrial or private businesses as more 
trustworthy than women, might be related to the tendency that most industry representatives 
are also male. Increasing the ratio of women serving as on-the-ground consultants for industrial 
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groups or private businesses might help balance out gender differences in perceived 
trustworthiness of industrial sources. Among survey respondents, women were more likely to 
turn to Internet sources for trusted information. If women do not feel they are given fair time or 
consideration in face-to-face dealings, they may find it more effective to turn to non-
discriminating Internet sources. 
 Age cohort differences were a little more distinct when listing least-trusted sources. 
One interesting detail here is that respondents in their 50s were more likely to list industry and 
media sources as least-trusted and the oldest cohort, those at 80 and above, were more likely to 
list what I have called “model” consumer, producers, or experts. Older citizens may be more 
wary of groups or individuals who have had previous experience with bioenergy production 
because they are cautious of “experts” who might be paid for by special interests or, perhaps, 
perceived such experts as having academic knowledge of the issues but lack actual hands-on 
experience. Respondents in their 40s also had a higher than statistically expected ratio of 
listing Internet sources among their least-trusted which suggests that for this cohort (13.3 
percent of the total survey population), the mercurial Internet is a double-edged informational 
sword with both trustworthy and untrustworthy information.  
 While higher SES respondents appear more likely to list educational, government, and 
nonprofits at trusted sources, they also demonstrated a stronger likelihood of listing industry, 
media, and political sources among their least-trusted. Conversely, low SES respondents were 
less likely than statistically expected to list industry, media, or political sources as least-trusted 
options. Low SES respondents were more likely to list model experts as least-trusted sources 
while high SES respondents were less likely than statistically expected to list such experts as 
least-trusted. Higher SES respondents may show more trust in government and educational 
sources because they may feel greater efficacy in the political process and have more 
experience in systems of higher education and are thus more familiar and comfortable with 
those types of sources. Differences across age groups and SES levels suggest value in being 
aware of extant cohort differences as well as changes over time as these cohorts age. 
 Results for RQ3a showed little association between informational breadth and basic 
demographics although high SES respondents were more likely to list the full gamut of three 
most-trusted sources and three least-trusted items. Whether this result is because these 
respondents tend to have more education, access to information, or the time and interest in 
filling out survey questionnaires is unclear but, with no age or gender differences, this is the 
one group that differentiated itself by most often by listing a “full range” of answers to this 
particular question.  
 Results for RQ3b, examining the relationship between uncertainty and informational 
breadth, are inconclusive. It is possible that a greater degree of uncertainty exists regarding 
potential effects of bioenergy-related land use change for those respondents providing only one 
least-trusted source compared to those giving three least-trusted sources where all three are of 
difference categories. But this is a tenuous distinction. Uncertainty regarding possible land use 
change effects could result in, or be a result of, being unsure about which institutions can be 
trusted. The Scheffe post-hoc test following the ANOVA shows only a single homogeneous 
subset, suggesting a false positive. To err on the side of caution, not enough evidence exists 
here to suggest a relationship between breadth of informational sources and uncertainty.  
When examining RQ4, the relationship between trusted sources and risk/benefit perceptions, 
focusing on the strongest relationships (p < .01) offers the best option for avoiding Type I 
errors (false positives) given the relatively low number of respondents in some chi-square tests. 
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One of the strongest relationships includes industry or private business as least-trusted sources 
for bioenergy information. Respondents who listed such industry sources as least-trusted were 
much more likely to have a sense that both the overall health of the local natural environment 
and one’s personal quality of life would decrease. Industry and private companies in the 
bioenergy business, sometimes referred to in the raw data as “profiteers,” are the most common 
type of least-trusted source among “woods” survey respondents and second-most least-trusted 
source among “crops” survey respondents. Across all respondents, the health of the area’s 
natural environment was ranked as the most important concern overall. These elements seem to 
be juxtaposed. Industry is seen as untrustworthy and harmful while the area’s environmental 
health and one’s personal quality of life are seen as valued and worth protecting from the 
perceived harmful effects of industry or private business profiteers. Cynicism about 
commercial interests, it appears, is strong for many respondents. Private businesses and 
industry organizations might consider investing in valid (rather than just for show) trust-
building opportunities by reaching out to a range of individuals and groups in these rural 
settings and invest time and energy to demonstrate that they value long term community well-
being over short-term monetary gain. 
 The second strongest significant association between most- and least-trusted sources 
and risk/benefit perceptions is seen between government as a top most-trusted source category 
and the sense that the production of biomass for bioenergy in southwest Wisconsin would 
benefit the area’s local economy. Given that government information related to bioenergy 
development is typically pro-economic growth – promoting the benefits to rural economies 
while downplaying risks – this relationship is not surprising. Trust in educational sources was 
also strongly associated with a perceived benefit to the local economy. Both educational 
sources and media sources were associated with a perceived decrease in dependence on foreign 
oil by the United States. 
 One other interesting result in terms of bioenergy-related benefit and risk perceptions is 
that listing an Internet sources as most-trusted was associated with a sense that America would 
decrease its dependence on foreign oil, a benefit, as well as a sense that production of 
bioenergy from regional croplands and woodlands would reduce the area’s scenic character, a 
detrimental consequence. The theme of “energy independence,” online and elsewhere, is 
commonly tied to increased demand for domestic sources of energy and decreasing the demand 
for foreign energy resources. Turning to the Internet as a trusted source may be associated with 
negative impacts on a particular region’s valued scenic character because, if the topic were 
raised in an online forum or elsewhere, one can imagine that a focus on the destructive 
potentialities might be more prevalent than a focus on how scenic character may be enhanced.  
These results also offer partial evidence for RQ5, examining the relationship asserted by 
Peters, Covello and McCallum's (1997), that as perceptions of environmental risks would 
increase trust in traditional institutions such as government and industry would drop while trust 
in citizen and environmental groups would increase. While chi-square tests show that increased 
risks related to the area’s environmental health are strongly associated with mistrust of industry 
information sources and, less strong but still significant, government sources; the data here do 
not show support for increased trust in nonprofit or NGO sources. As a single set of indicators 
this is, of course, simply a snapshot of public perceptions and does not include the element of 
change over time, as suggested by Peters et al. (1997). 
 As with most if not all survey data, this project has its limitations. First, given that 
political predispositions have been strongly associated with differences in risk perceptions 
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(Malka et al., 2009), it is unfortunate that this survey had no questions assessing political 
ideology among respondents. A question that assessed a baseline of bioenergy or land use 
change knowledge would also have been useful, given the close relationship between 
knowledge and trust in risk communication. A case study such as this is useful in evaluating 
public perceptions of issues such as bioenergy and land use change for comparison with similar 
mixed-used landscapes but is only a partial picture, as all surveys are, of the nested senses of 
risk and benefit, uncertainty, and trusted sources related to the specific issue, bioenergy-related 
land use change. Future projects that assess differences at the larger regional or state level, or 
across different energy domains such as wind or solar, can build on these findings, refine the 
methodology, and include other relevant variables.  
 In conclusion, these findings have demonstrated a nuanced information environment 
among residents of southwest Wisconsin. While trust in educational and governmental sources 
was strongly associated with a perceived increase in local economic health, mistrust of 
bioenergy industry actors or “profiteers” was strongly associated with a potential decrease in 
perceived local environmental health and personal quality of life. Word of mouth or gossip 
appears common but not trustworthy and educational and government sources, as a common 
pair, were both the most-trusted and least-trusted types of sources. Women were more likely 
than men to cite Internet sources and trust in nonprofits or local cooperatives while men were 
more likely to list industry sources among their most trusted.  
Citizen groups, individuals, bioenergy industry actors, and policymakers looking to develop a 
nuanced understanding of public perceptions on bioenergy-related land use change may all find 
these results useful in various ways. Trusted and untrusted sources overlap in broad categories 
of government and educational sources while gender, socioeconomic status, and interest in 
reducing American dependence on foreign oil all influence where citizens look for 
informational cues regarding future energy options. A population such as this, drawn from 
citizens in a mixed-use landscape where a range of agricultural and woody biomass may be 
available in future sustainable energy scenarios, can act as a valuable tool for determining 
differences across geographical, social, and various land use domains. 
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